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Abstract: PROBLEM TO BE SOLVED: To prevent the recording magnetic field intensity at a 
high frequency from lowering without the execution of a heat treatment after plating by 
forming two-layered films laminated with a magnetic layer having a high saturation magnetic 
flux density and a magnetic layer having a low magnetostriction constant by changing current 
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density from a plating bath having bivalent Ni and Fe metal ions. 

SOLUTION: The lower magnetic film 12 consisting of a 'Permalloy (R) 1 thin-film contg. 
nitrogen, a magnetic gap layer 13 consisting of Al 2 0 3 , an insulating film 14 consisting of a 
photoresist a coil 15 consisting of Cu and an insulating film 16 are successively formed on a 
substrate 11. Next the upper magnetic films 17 of the two-layered films consisting of the 
magnetic layer having the high saturation magnetic flux density and the magnetic layer having 
the low magnetostriction constant are formed by changing the current density by using a 
flame plating method on the insulating film 16. The protective film 18 consisting of the Al 2 0 3 is 
formed thereon. As a result the magnetic domain structure may be optimized even without 
the execution of the heat treatment and the max. recording frequency may be made 100 
MHz. 

[nt'l Class: G11B00531; 

MicroPatent Reference Number 000016109 
COPYRIGHT: (C) 1 999 JPO 



httD://www.microDat.com/ cgi-bin/ pslist 



01/02/06 



(i9) B*BNtff* (j p) 02) <k m &m (A) (idwwukmw* 

-16120 

(43)&BI B ¥j£ll*f(1999) 1 Z22B 



(sointci.' owe* fi 

G11B 5/31 G11B 5/31 



(2D tam^ 


ftB¥9- 165590 


(71) tHSSA 


000005108 








(22)fflKB 


¥^9^(1997)6 ^233 








(72)559!# 










^a5B»#Tff^^m-T 1280SSS 














(72)SSf3# 
























(72) 










$ommft3?Ttiyicm<rm-T g28o#s& 














(74)ftSA 













(54) BSW<7>£;fft] &Bg?^^y F2fcO^IB&B^e 



(57) mm] 

~60wt%N i-Fe*otIH 52a^i<S5^fc#, 



(2) 



4#B§¥1 1-016120 



r * ±«attMi: . waitKoiw tcm^w icie»s nfc 

±e 2 n ©attsstc & vt z> mss.* * -y ^kb b fcattJi 
2 ] mjj»k i ice® ©swaa^ y h c*j ^ 

[ffi*H3] SI*«l*fett2K:flBii0 2JioattBl€ 

[W#9i4] 2*&tt3K:E«©s*a*'N 

y Ftft^Ti ±E2JiCDaffiBto*. Ni-Fe-SCD 

*&j«swmT**£fcS4**fcT*ffMaft^y h. 

cD«a^H^ j en- ; ?n5~2 o g/ 1 , 1.7 ~2 0g 

loan. 3SK#ifijgtta#*ijn3nfca:3*#Sfli<'> 
t, «8Kaa*s6ft*-*T»«an/t2JB©attnt*J; 

[»*«6] »#jju. 2*3ttt3»cie*o»Btaai«^ 

yl«lC*JV»T, ±E2»0«ttl!t* t . Ni-FeCC 
r. Mo, W<2-5*,4>&< tt>— OOTC^^^tr^^W 

CIB^JS 7 ] ffi££ 6 ICE«©SMM&«^ v b* '-^ ^ 

T. 2IBN i 4I-f*>*5«tO ; 2ffWF e^S-1'*> 
OjgKJgH^^-n^'n 5 ~ 2 0 %/ 1 , 0.5~2.7g 
±E. N i <hF ec?M ;*>Jt# 6 ~ 8 

ST0.7g/l UATOCr, Mo, WW&JS-f ^->£> 

ffi£^-ffc£-£TJ£/££tui 2 JfcoafflSg£±a$a't4ffil& 



[0 0 0 1 ] 
[0 0 0 2] 

jBt,>#aa©«#KEST#53J&a&'S'y 
[0 0 0 3] ««E. ±E««^y K©37tt. 

*o^ffiTf^st$ns. tt*-aSjrefe»sn*a«:3- 

7W£H£, A-?D-f (78wt%Ni-FeM) 

&fcnr»«. b^u nowfttt. t&friasasaw* 1 . 
ot tffi^. fog*. *-3#i*T?fp«an*3 7«' 

fftLTIl 0H*.tf, #HBB62-256989^**V»tt4*H 

¥6-5423 ^$gtC*6n-5J:'5SC. Co-Ni-Fe 

*5v^*c o - f e sn«. 
%> o « E»ajHa«#«T-r s Pp^s 

[0 0 0 4] #M¥7-16666 ^i>IS(C^ bta^ «t 3 
feTf^®!bfc4 0~60wt%Ni-F e^A^^. 

*i{STL75:^. b^b. «S3£8c**+ 3 0 / 1 0 ' &Ji 

[0 0 0 5] S6 2#, ^5^, 45 

3^-y»CE«(© rm^^o^ffitCi^t^attF e PI 
<75fPSj (Preparetion of Soft Magnetic FeP Films b 
y Means of Electrodepos i t ion Method ) {C^'stl-S 
^OK. FePlIt gSfaaSC®^ 1 1 • 4 T fc»<. 
AO, tt^SJri^^ 1 6 0 u Qcmt^rzub, ffi^&lC 

sttsifwaife^jtsft*. b^b. ass*** 

+ 10-20/1 0«t*1lf»C»<. BJtttCfelWII** 

[0 0 0 6] rtJffla*^#tt. *2 0#. 4 3 

rfKraict^WttFeP/M (M 
= Ni, C o P) /¥ e PSISfliroaSWWt**.):^ 

b*»b. ^iitcBifcJB^J***!*®^* 1 * 
[0 0 0 7] 

[J6W«i*LJ:5i:t*»B] «v»a«E»««*fl" 



(3) 



«rBH¥ll-016120 



£?£TfEglb£:4 0-6 0wt%Ni-F e#fttt, 
1. 4TSk±<Dl*\,>&ftW5Lmm* t5ckt^4 0 jtiQcmS 

a*ttttTLft^. b^u «5*<iEt::*#t>fc», » 
[0 0 0 8] #38?8a>BMW:* ±5£o»tt?»»^y k<b 

[0 0 0 9] 

2<ffi<£>N i 43cfcl>*F e&JS-f * > * =fTT £ ft t> 
[0 0 10] t^t>^, 2tfC0N i *5j;tfF e&R-<* 

>««amfn5-2 0g/i, 1.7 -2 og 

±EN i iFe^JR-f *>«ftlt**l^ 
tf*C£fC.fc?K «afpa*«*^*^N i -Fe-Stt 

ttJi£»SIS»COi£V>N i -F e-SffittJf <£>2JfIg£ 
Mf&TZ* C©6o t 2 i«Sffl^fca«3 7©8Ki 

flDl**«0.5/iniH±»*Sn«t» lOOMHzCOiS 

[0 0 11] Sit, 2ffiON i *3cttfF e^«-f 
MI^nfn5-2 0g/l, 0.5-2.7g/l 
±EN i tF e<7)ftJR-f *>iBKit#6 — 8 7? 
*SJS»^6J«*»-pe»T«0, 8»t0.7g/I 
ETFOCr, Mo, W&«>f :*><B4>&< tfc— 

[0 0 12] £6*C, *58»EW:IrI — 

[0 0 13] ±E»iBJS^y F<fc*»««iatn; 

[0 0 14] 



[0015] ' [*5S^J 1 ) »«tt. Ni-Fe ( 8 0 n 
m) /Cr (3 0nm) SrT./'W^ bfc#7XSJ££ffl 
IV ^1 tC7F*Tft^#?@^b 1 9 0O e^fiiffiSW^T 

[0 0 16] 

m i 





asflnS( g/ i ) 


N i C 1 2 • 6 H 2 0 


3 4.2 


N i S 0 4 - 6 H 2 0 


16.3 


F e S 0 4 - 7 H 2 0 


17.3 


H a B 0 3 


2 5 


N a C 1 


2 5 


* X S IB 


0.0 5 


5 K UOi* 


O. 1 



[ooi7] z.cx% mmt3 or, pmt3.o t 



-ttfc £ # co et> o #0tcoi&fiK^'fk €*To 
[0 0 18] 01cOJ;-5!£. mSit^S^iiSDf-ife^: 
NiSa*WS«tt«'>l- F e MeKttiiiD-r 

[0 0 19] Hfe***^. «Jl«fit*tt««t«*K 

ft«*«KJ4. N i -F e»JB£K:tt#LT4iD. «»« 
SCOtiJaiC#^ii5<7i'S. ««32«#2 3m 

A/cm 2 te»«S[*flEttB < fc 0 . flflllB*^ 

7mA/n ! #ifiTBSS«H«-tf P CWif, 

JP£3.0*im t-tCl/. 2JB«©BMIItfc*SEft*-a- 

5. SB3IS»*«+2 0/1 0'£ilT©««tC*J^T. ^ 
■5. 

[0 0 2 0] ±IE2IB«*ffl^fc«ft / ^ , v H£ft* 

BUt. 0 5 CSWiaSl^y FOWfffiSSf. SSI 1 

fete. asB^H-^tcfiffB, SfcitLfc-fe^S y ?*fit££ 



(4) 



#^¥11-016120 



2. 8 *im ©gSSS^A/Xf^-^CK (7 8wt%Ni 
-Fe) WJK**ffl«^^y^ l J>^StTfP»Ufc. C 
08**^^«N i -F eJKQttA&tttt. 
0.5Oe , ttft«*«**«1.0T, 8iS»* , -l. 

0/1 O 7 X&rstz. 

[0021] ±i2Ta5m'i4M i 2^-r^->= u>yic s t 

[0 0 2 2 ] ^CIC. *hk/X 4£ 
«waati«fcO. BfjgojEMXK:^- 
->^b^„ *&SJg 1 4±JC. Cu*6ft53-1"JH 5 
£#o#j£tC«kr)f£S!!&. S6&BI1 6*»fi!t. »f^©» 
ttfc/t if Lfc. il&fMgi 6±c:, yu-Asb-D 

3. 0 urn CD±gBE3fflBil 7 

[0 0 2 3] igBSBttJUtt. €Sft&*£2 3 A 

«SKaFft« 7 A/cm* <h bTffi«S3£»fc*rr«»ttJi 

s^tc. a i jOj^e^-s^ayKi 8&mi%l 

[0 0 2 4] ±B©**t«SAv K*JH<^. 7 0MHz 

[0 0 2 5] CCT, B£UPa*2. 0 tim Wsy Fte, & 
tt*MB*iK#lCtt* fSSS^^S 2 5 0 0Oe©Co- 

c r - p t &'&&fre>j3LZ>$tift : &m^it. zrz. mm.^ 

y Ktf) hyyt7<mt2. 0 tfmttfc. [305 J; ? tc. & 
5 (imgn(i+»T<65. 

[0 0 2 6] %£ffifD%Kffift0nv>ffittJl0>IlJP& 

0. 5 Mm t.Lftmn.'Sy K©ESiSBE^^fl?co^&»& 

®&a< 1.6T , SSUSfit^dM 5 m QcmT&3 4 6 w 

[0 0 2 7 ] mWck^lC. *5g9§c98MgBBfl'\-;/ Ktt. 
MULT, i o omhz coifiJijj&Jc&^T&ii'i^fB 

CD«SjfttrEi?W6 0 m QcmtEK &t3tMT»5i# 
[0 0 2 8] #HS3l0tJTtt. ±S$58ttSII©*£2/lffll<!: 

[0 0 2 9] CUMM 2 ) SlSli. N i - F e ( 8 0 n 
m) /Cr (3 0nm) SX/ty ? LfzJiyX&fa&m 
^. « 2 !C^Ti6o t-fS/^b 1 9 0 O e CD it flit 58 ^4>T 



[0 0 3 0] 
[*2] 

35 2 





Sttlfi( g/ 1 ) 


N i C 1 2 « 6 H 2 0 


9.0 


N i S 0 4 ■ 6 H 2 0 


4.2 


FeS0 4 -7H 2 0 


2. 2 


CrC I 3 ■ 7 H a O 


0.7 


H3BO3 


2 5 


N a C 1 


2 5 




1-5 


5-5 UJUa«± h'J-^A 


0. 1 



[0 0 3 1] ;:T, ?Sfi«3 0'C, pH«3.0i 

m.mm^mm^T. m9%.h<mi oca, ffie 

[0 0 3 2] 18©io(C, ft8t*«£Sefl:Stt*Cfc 

iiSfSSl OmA/rftH, fi&SU8^«**1.6T 

5mA/ctftLt, aaiJE*JJ«f3i«-KnT**«tt« 
$2. 5 Mm Jgfi£Lfc2JS&S:. 7 1/-A*o$ffiC<k 

[0 0 3 3] *HJfi0iJTtt. N i - F e tCgsflD-t^&JK 
tUCrSIHfc*!, Mo, WSffll/iTfera^iSft* 

**»sn*. ;m5©2jffltH:. aais«:**fiv»fc«>. 

«^Sia^tt4 5~5 0MQcni<i:4 6wt %N i - Fe 

mmmtmm&^-n&ztzit). ±.s<>m&m<D®-Mm& 
frfefc<Tt>»we»Jll»ftK:tt*'T?*4. 
[0 0 3 4] (HiE^J 3 ] SIM^J 1 TSc L fciSMBS^'N 

FaXSitSr^TRC^T. 01 1 «. ±82®^-;/ F CO 

[0 0 3 5] ttS&&t3b%lR 2 1 £ ->-JU FJf 2 2 , 2 
3 T»A;«»»*«S±^y K i l/T»< . St. ->-;i/ 
F12 3S. SE&^y FcOTBBfflSSfcfrfcTiiO. u-f 
2 4 £j*tf ->-;P FJf 2 3 , ±8BiSS 2 5 cogB##§B 
IS-^-y Ft l/TK. CcoiBiS'N-> h'«. HMfi«J 1 (CIS 



(5) 



ftfflm 1-016120 



mv>mS&M%^v h*T*-5. tl2 7l:ll Cr 

/Cu/CriV^#l«iff)tfMW:. tTFlc:: 

[0 0 3 6] AljOj-TiC * ±jS»it**B*« 

^7-f^ffi©atR2 6 tbfc. ->-;i/Fe2 2, 231: 

CO ->— )V h'12 2, 2 3 « 2 . 0 m m. 2 5 « 

3. 0 wm, ftJBWO^ry^tttbTtt^/Xy^U > 

KH fc»«»t«3»**^ MT 0 . 2 p. m. eeoi 

HF^TttO. 4amtl,fc. 

[0 0 3 7] B«ft&i3F>JIIK2 1 Ktt, X\Z>/Vl>zrm 
&m^tz. 3-T;l/2 4lr«MJ¥l MmCOCuSrffi^L 
fc. a±a^fc«jfi©««'sy FT. e*S£*frofc 

m?i£.tf°imT$>zz.iitft>frz>fz. cnn as^y 

Hie. *»9!k:<k-5aSlAy Hfeffl^fcfc*Tr»*i:# 
[0 0 3 8]-**Jfi«1?J4. ±»->-;H«Ji2 3tt, 7. 

[0 0 3 9] SSIC **J6WTftt. B»Ay KOT« 

[0 0 4 0] C^SS^J 4 ] *JS0iJ 3 -Cm^fz&fSWCOffi. 
^•;H*IK aStx^X^ftBSfPKbfc. 012 

[oo4i3 ffismsegti«^3 ioaa»Jintt. ssssam 

fg2 5 0 0OefflCo-Cr-Pt ^-&&a*S&5fcf 

H2.5tfm , W^-v H© v 9Wi&2 (tmtl 
fc. F 3 3 fC&W-SIEgi^ H©aE«37«» 

*f^«T -SCt *»9BO^»; KB. Sift 
Bflkflftftftf 1 0 0 MH z £JLt"rfc4««aE»S££« 

[0 0 4 2] 

jK±kug«$n-sBi3j«TaBattBi©-«aiK»UT*o. 



£fTfc&<T&miZ*8itte3IIEfl;£n. SUSIE® JS&S 
[0 0 4 3] ±E^yHSIl»»4:i:i:± 
[HBoffl^iftBJ] 

[0 1] N i -F e-safife<J=«S!E^SC0H^**-ry 
77. 

[0 2] 

[03] ttfDaomsflEtmatafaoHffiswT^^^. 

[0 4] *o*2»JBtlc**t*«S«*i:*«Sln«*« 

SBS'ftJf J¥ 4: CO Hffi S ST if 5 7 . 
[0 5] SHMtft^v KoWfBilB. 
[06] *%W0 2Jlai>o$JS*ffiVifc8fKafC's^ K 

[07] #fg^©2JI#:3#J&£/8V»/ii*ll8&^y K 
77. 

[0 8] N i -F e-C r &-s> ^JiiiflJ&^Sfi&ft©^ 
^€^77. 

[0 9] «asst*i««**©M«*w-r 

^7 7. 

[010] gafnJ3*:S-Si:mSSiSf«C0K^**T^ , 7 
7. 

[011] ^w^aiasaBia^y HSr^^feffisa^^ k 

COIPS0. 

[012] *%Bjc0j5MMg, / \u/ HSfflV^fcSaSlX'C^. 

7gj^CD|SB§0. 

1 1 ■■•»«. 1 2-T»«tt«.. 1 3 y 7" 
SI. 14, 16-&MR. 15, 2 4-3-f;k 17. 

2 5-±«»ttflt. 18-#flWt, 2 1 -ttftttftgft* 
JR. 2 2. 2 3-->— Jl/HH, 2 6-a#, 2 7-* 
S. 3 1 •-•B*MEfikti#. 3 2-a»IE»19Wlslift». 

3 3 -BS^y H. 3 4-«ft'S«y h'EHffi. 3 5-12 



(6) 



#H¥ll-0l6120 



CHI] 



[HI 2] 



[03] 




10 15 20 



C 

■2 40 



2 20 

X 

[0 

* 0 



1 ! i 






■ j. ^ 


j — 




T h 







...„. 






— j — 




! 




! 




\A \ \ 








"T"! TT" 







5 10 15 20 

(mA/cm 2 ) 



25 



1.6 
1.4 

P ^ 
5 1.0 

03 

0.6 



1 I : 1 ; 

L 1 i j- 










^ • 1 


I | 

i L — — ! 








• i 




1 1 ! -i 
















J i : ! i 






f i : i : 







«3!I5S (mA/cm*) 



50 



40 

o 30 
x 

* 20 

/< 

10 















till 

— i — i- — ; — j — H 






1 i i i 






t t i i 




















i 
i 




— ! 

^\ i ! 


i 





00 0-5 1.0 15 2.0 




00 0.5 1.0 1.5 2.0 
tt»H85RBSSW>»0«tfc*ff Cum) 



[05] 




im7] 



60 



d, 40 
V 

in 
I 

~ 20 











t i x r 

! i : ; 

! : ; ; ... 










i 

i 


t 

~L 

!? 


j 1 
t : 












— T-n 
t 
t 
t 








i 




t 


i 


j j 






; 




! 


T 

i 


! I 

i ! 





2mm 
mm* 



40 60 



60 70 80 

msm (mhz) 



90 100 




10 15 20 
*3KEB OnA/wn 1 ) 



[09] 
0 9 



60 



2 20 







i i f i i 

j i I : : 






! j 1 ! 


i — 






j ^ 




















1 


— HSt—'i 

i 








i 


i — 

i t 
i i 










i i 
i 1 





10 16 20 



25 



(7) 



^¥11-016120 



[0 10] [0 11] 

H 10 - W 11 




[01 2] 



SI 12 

(a) 




7D> h^— >?co«K# 

jR«»B»#m*3B^a-T S 280#i£ *K«IH#^m*«5$-a-T S 2S0^±tH 

.(72)5B9i* RJU & 

»*Jl|»/hffl«r|THfl?*2880Sfl6 »j£# 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
IJKFADED TEXT OR DRAWING 

Ej BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHEBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



